Abstract: An investigation was carried out during kharif 2012 at Agricultural Research Farm, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi (U.P.). All the 52 genotypes were sown in the nursery on 12th June 2012, and 25 days old seedlings were used for transplanting in the field. All entries were grown in a randomized block design (RBD) in three replications to estimate correlation coefficients and path analysis for grain yield and yield contributing traits in rice. Correlation studies in rice revealed that genotypic correlation coefficients were higher than phenotypic correlation coefficients for most of the characters under study. Character association analysis revealed significantly positive association of grain yield per plant with number of effective tiller per plant, number of tiller per plant, grain weight per panicle, kernel L/B ratio and 1000 grain weight. Correlations among yield components were positive, encouraging rapid improvement of yield. Path analysis revealed that number of grains per panicle, tiller per plant, spikelet fertility, days to maturity, 1000 grain weight kernel length and plant height had high positive direct effects on grain yield. Hence, selection based on these traits could help to bring simultaneous improvement of yield and yield attributes.
Introduction
Rice is a cereal crop belonging to genus Oryza of family Poaceae. About half of the world's population depends on rice for their survival. Rice is being cultivated in around 113 countries of the world. The present world rice area, production and productivity is 158.93 mha, 465.03 mt and 4.36 t/ha, respectively. In India, it is being grown in 45.10 mha area with production of 103.60 mt and productivity of 3.51 t/ha and contributes 25% to agricultural GDP (Foreign Agriculture Services/USDA, Office of Global analysis, April 2013).To feed the ever growing population, the targeted rice production of the world, China and India for the year 2030 is envisaged as 771.02, 168.90 and 130.02 million tonnes respectively. Genotype and environmental factors have extensive effects on growth and yield of rice. Most of the characters of interest to breeder are complex and result of the interaction of a number of components Sarawgi et al. (1997) . Yield is a complex character and composed of several components. Some of which affect the yield directly while others contribute indirectly. Correlation studies provide an opportunity to study the magnitude and direction of association of yield with its direct and indirect components and also among various components. Path coefficient analysis partitions the genetic correlation between yield and its component traits direct and indirect effects and hence has effectively been used in identifying useful traits as selection criteria to improve grain yield in rice (Sadeghi, 2011) . The correlation and path coefficient analysis were carried out according to the method described by Karl Pearson (1932) and Dewey and Lu (1959) respectively. Correlation and path analysis thus help in identifying suitable selection criteria for improving the yield. Hence, the present study was undertaken to know the inter-relation among different yield contributing characters and their association with grain yield.
Materials and Methods
A field experiment was carried out during kharif 2012 at Agricultural Research Farm, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi (U.P.). All the 52 genotypes (Table-1) were sown in the nursery on 12 th June 2012, and 25 days old seedlings were used for transplanting in the field. All entries were grown in a randomized block design (RBD) in three replications with spacing of 20 × 15 cm between row to row and plant to plant respectively with a row length of 5.0 m. Field was ploughed and puddled thrice until fine tilth of soil was obtained. The crop was raised under irrigated conditions. Cultural practices like weeding, irrigation and recommended dose of fertilizer were applied to obtain a good crop growth. Five competitive plants were selected randomly from each row of each genotype in each replication. Observations were recorded for the following attributes viz; days to 50% flowering and days to maturity, plant height, number of tillers per plant, number of effective tillers per plant, panicle length, number of spikelets per panicle, number of grains per panicle, Sterile Spikelets/ Panicle, Pollen Fertility (%), spikelets fertility (%), grain weight per panicle (g), 1000 grain weight (g), grain yield per plant (g), Kernel Length (mm), Kernel Breadth (mm) and Kernel L/B Ratio. Panicle and grain characters were recorded on five panicles of selected plants.
The data recorded for all the characters were subjected to analysis of variance technique on the basis of model proposed by Panse and Sukhatme (1961) . Correlation analysis was computed as per Karl Pearson (1932) and the partitioning of correlation coefficient into direct and indirect effects (path analysis) was carried out using the procedure suggested by Dewey and Lu (1959) .
Results and Discussion
In general, The Genotypic correlation coefficients were high than phenotypic correlation coefficients indicated strong inherent association between the characters. Genotypic and phenotypic correlation coefficients of the characters studied are presented in (Table-1 and Table- 2) respectively. Grain yield per plant showed positive significant correlation with with number of effective tiller per plant, grain weight per panicle, kernel L/B ratio and 1000 grain weight. This indicated that all these characters were important for yield improvement. These results were in consonance with the earlier reports of Shashidhar et al.,(2005) , Krishna Tandekar et al., (2008) for number of tiller per plant; Krishna Naik et al., (2005), Akhtar et al., (2011) for grain weight per panicle and 1000 grain weight. It indicated that grain yield could be increased whenever there was an increase in characters that showed positive and significant association with grain yield. Hence, these characters could be considered as criteria for selection for higher yield as these were mutually and directly associated with grain yield. It was observed that number of spikelet per panicle, number of grains per panicle, Pollen Fertility, spikelet fertility and kernel length were recorded non-significant positive association with grain yield per plant.
Days to 50 percent flowering had significant positive association with days to maturity Madhavilatha (2002) , number of grains per panicle Swain and Reddy (2006) and spikelet per panicle Nayak et al. (2001) , while significant negative association with 1000 grain weight Madhavilatha (2002) . Days to maturity registered significant positive association with number of grains per panicle Madhavilatha ( 2002) and spikelet per panicle. Plant height had significant positive association with panicle length Krishna Naiket al. (2005) and Days to maturity Reddy et al. (1997) indicating the increase in panicle length could be positive, with increase in plant height. Number of tillers per plant was positively significant with number of effective tillers per plant Yogameenakshi et al. (2004) . Panicle length was positively significant with grain weight per panicle. Spikelet per panicle was positively significant with number of grain per panicle. Number of grain per panicle was positively significant with grain weight per panicle. Grain weight per panicle was positively significant with 1000 grain weight. 1000 grain weight was positively significant with kernel L/B ratio and kernel length. Kernel length showed positively significant with kernel L/B ratio and kernel breadth reported by Sarkar et al. (2007) for the above mentioned characters. Correlation studies conclude that number of effective tiller per plant, number of tiller per plant, grain weight per panicle, kernel L/B ratio and 1000 grain weight showed positive and significant association with grain yield and also among them indicating that simultaneous selection for these characters would result in improvement of yield.
Path coefficient analysis revealed that number of grains per panicle Manonmani and Ranganathan (2006) exerted the highest Correlation and path analysis for yield and quality Bhati et al.
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Research in Environment and Life Sciences 156 positive direct effect on grain yield (74.15) ( Manonmani and Ranganathan (2006) indicating the selection for these characters are likely to bring about on overall improvement in grain yield per plant directly. Number of effective tiller per plant showed negative direct effect on grain yield Chitra et al. (2005) followed by days to 50 percent flowering, kernel breadth and grain weight per panicle Swain and Reddy (2006) .
Number of grains per panicle showed high positive indirect effects on grain yield per plant through number spikelet per panicle, days to maturity and resulted in significant positive association with grain yield. Number of tiller per plant showed considerable moderate positive indirect effects via number of effective tiller per plant. Kernel length showed considerable low positive indirect effects via kernel L/B ratio 1000 grain weight and kernel breadth. Number of grains per panicle, tiller per plant, spikelet fertility, days to maturity, 1000 grain weight and kernel length showed high positive indirect effects on grain yield per plant through number spikelet per panicle, number of effective tiller per plant, pollen fertility, days to 50 % flowering and kernel L/B ratio respectively .
Path analysis conclude that number of grains per panicle, tiller per plant, spikelet fertility, days to maturity, 1000 grain weight kernel length and plant height were the most important characters which could be used as selection criteria for effective improvement of grain yield. Therefore, due weight age should be given on these characters during selection for pedigree breeding work.
